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INTRODUCTION

This report describes the results of the evaluation of the Technology for All Americans

Project, Phase I. In addition to providing a brief description of the project being evaluated,

this report includes a description of the evaluation methodology, findings, and conclusions.

Project Description

The Technology for All Americans Project was a multi-year effort funded by the National

Aeronautics and Space Association (NASA) and the National Science Foundation (NSF). It

began September 1994 and concluded September 1996. The project was conceptualized as

a means to the development of a "long term vision for what should be the intellectual

domain of technology education." Phase I culminated in a publication presenting the

"rationale and structure" for technology education. In addition to clarifying the intellectual

domain of technology education, this document was designed to serve as the foundation for

standards for technology education in grades kindergarten through twelve. Phase II will

carry on the work of development through consensus and validation of:

standards for curriculum content in technology education for all students, with regard

to background, future aspirations, and prior interest in technology at the following

grade levels: k-4, 5-8, and 9-12. A model will be created for the assessment and
evaluation of this task... Included within the standards will be all aspects of

technology as well as the relationships with other allied disciplines such as science,

mathematics and engineering.

An important aspect of the Technology for All Americans Project has been the focus on

input and consensus from practitioners and scholars in the field of technology, as well as

the involvement of professionals from other fields such as math education, science, and



engineering. Therehasbeenmucheffort to havepersonsfrom all acrossthe country

review the documentas it developedand offer reactionsandsuggestionsfor improvement.

This took placethroughinvitational regionalconferences,presentationsat professional

meetings,communicationsto the membershipof the InternationalTechnologyEducation

Association,and World Wide Web access.Muchof the energyof the project hasgoneinto

the processof soliciting and incorporatingfeedbackfrom multiple constituencygroups.

The Technologyfor All Americansprojectis administeredby the InternationalTechnology

EducationAssociation(ITEA). The projectdirector is Dr. William Dugger,Jr. The project

staff is housedin Blacksburg,Virginia. A National Commission for Technology Education

was formed to oversee the work of the project. The commission includes representatives

from a number of disciplines and a variety of types of organizations. A Writing Team

assisted with the actual development of the document.

A summary statement depicting the purpose of the Technology for all Americans Project,

Phase I could be:

The goal of the project is to a develop, publish, and disseminate a document

presenting a rationale and structure for technology education which reflects dialogue

and consensus, and which sets the stage for development of standards for technology

education.
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REVIEW OF METHODOLOGY

evaluation.

information.

The evaluation was conducted by the authors of this report, under the auspices of Phi Delta

Kappa, International, a professional organization in education. It was an external

The evaluation was designed to provide both formative and summative

It served several purposes:

• provision of information to assist with the process of the project and with the

product development;

• provision of data at the conclusion of the project which addressed the extent

to which specified goals were accomplished; and

• accountability to the funding source.

The various audiences for the evaluation were assumed to be:

• the Technology for All Americans project staff,

• the ITEA staff, and

• the funding agencies -- NSF and NASA.

It was also assumed the stakeholders of the project, thus of the evaluation, include:

membership of the ITEA; technology educators and others in k-12 education; professional

preparation faculty nationwide; and students, parents, citizens, employers, and community

leaders across the country.



The evaluationwasplannedto address the following questions:

• How have participants involved in the review of the drafts of the rationale

and structure document viewed:

• their understanding of the task at hand?

• their opportunity for input?

• the general process of consensus-building as a means to developing

the document?

• Have those involved in the project gained an understanding of the issues

within technology education and the role of technology education within the

broader k- 12 curriculum?

• Does the resultant document reflect:

• consensus?

• the range of opinions offered throughout the process?

• reformist and essentialist perspectives?

• the best thinking of the profession?

• Has the project accomplished what it set out to do, in the manner specified in

the original plan?

• To what extent has the project validated the need for further work in

standards development for technology education?

The evaluation made use of the following sources of information:

• project staff,



membersof the National Commission and Writing Team,

participants of the various meetings held across the country, and

various documents produced through the project.

The data collection methods included:

• interviews of staff, and the National Commission and Writing Team

members,

• evaluation/feedback surveys administered at the various meetings,

• observation and participation in various meetings, and

• review of documents (both preliminary and final "Rationale and Structure"

documents, as well as other project documents).

Data analysis was conducted as follows:

• The interview and observation data were synthesized and recurring themes

identified. Those themes were compared with the project's proposed

processes and goals.

• Survey data were tabulated and frequencies were calculated. Responses to

open-ended questions were organized by item and reviewed to identify most

common types of responses and the range of responses.

• The review of documents entailed examination of monthly project reports and

publicity materials and comparison of the various drafts and final version of

the "Rationale and Structure" document with regard to content and emphasis.



Table 1 summarizestherelationshipbetweenthe evaluationquestions,information needed,

datasources,datacollection,anddataanalysis. It is followed by the original Management

Plan for the evaluation.
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FINDINGS/RESULTS

The findings of this evaluation are presented preliminarily according to the data collection

method. They are then presented according to each of the evaluation questions outlined in

the methodology section of this report.

The data collection methods around which findings are organized are:

• review of project activities (through project documentation and direct

observation),

• survey of meeting participants,

• observation and interviews,

• reflection on assumptions and process,

• the evaluators' review of various versions of the Rationale and Structure

document as it evolved over time, and

• a review of the final document by key audiences.
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Project Activities

A review of monthly progress reports prepared by the project staff to update commission

members indicated the following activities. In most cases, the fact that these activities did

take place has also been confirmed by the evaluators.

• project staff were employed and an office was established,

° the National Commission was designated and met throughout the time period

of the project,

• the Writing Team was identified and did its assigned work,

° publicity materials were prepared and dissemination took place,

• workshops associated with NASA and various professional groups including

ITEA were conducted,

• research on other national standards projects was undertaken and summarized,

• input from many parties was solicited in a comprehensive and structured

manner,

• the input was used to revise the "Rationale and Structure" document,

• a proposal for Phase II was prepared and submitted,

• extensive communications took place with individuals who were responsible

for technology education in other countries,

• plans for continuing with the standards development process were formulated,

and

• the "Rationale and Structure" document was published and disseminated.

With regard to completion of the proposed tasks in accordance to the original timeline, the

11



following observations are offered:

• as noted in the mid-phase evaluation summary, the schedule of meetings left

little time for revision of the document in progress, and

• the project did request an extension during the spring of 1996 to complete the

project.

The extension was granted and the project was completed according to the revised schedule.

The proposed activities took place and the "Rationale and Structure" document was

published in September of 1996.
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Survey Results

Sur_,eys were administered to those attending Technology for All Americans workshops in

the Summer and Fall of 1995. Participants were invited from the following types of

groups: technology education teachers, math and science teachers, technology education

supervisors, and teacher educators. The purpose of the workshops was to review the

document as it had been developed to that point, suggest needed changes, and discuss issues

regarding standards development. The reader should note that these surveys were

administered fairly early in the development process. Many of the dissatisfactions noted

here were addressed at a later point.

Survey results are presented in the following order: demographics of respondents; and

purpose, process, and document related issues.

Demographics:

A total of 291 people who attended 13 workshops across the country completed the survey

instrument. Everyone did not respond to every item, but the frequencies and other data

provided are for those respondents to the specified item.

The average number of respondents per workshop was 22.

participants are listed below in descending order:

• Middle level teacher (69)

The occupation of the
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Senior high teacher(69)

4 yearCollege/universityteacher(45)

Curriculum specialist(34)

Elementaryteacher(17)

"Other" administrators(16)

"Other" teachers(9)

Government/agencyrepresentatives(7)

EducationAssociationrepresentatives(7)

Central office administrators(5)

"Other" non-academicrepresentatives(4)

2 yearCollegeteachers(4)

Business/industryrepresentatives(3)

Principals (2)

Overall, three-fourthsof the respondentsindicatedtheir role to bea "teacher"at somelevel.

The subjectmatter interestof the respondentswascategorizedasfollows:

• Technology(222)

• Science(12)

• Mathematics(9)

• "Other" (9)

• Vocational (8)

• Humanities(2)
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• Engineering(1)

The genderdistribution was82% male and 18%female. The ethnicity distribution was

94% Caucasianand 6% all others, including African American,Latino/Hispanic,Native

American, and Asian/Pacific Islander. The agedistribution wasasfollows:

• 18-25yearolds 1%

• 26-35 yearolds 14%

• 36-45 yearolds 36%

• 46-55 yearolds 38%

• over 55 11%

Purpose and Understanding Issues:

There were three items on the survey form which spoke to purpose and understanding

issues. The responses to those items (numbered 1, 4, and 5 on the instrument) follows.

1) Do you think you understand what the Technology for All Americans Project is all

about?

Yes 88.5%

Somewhat 11.2%

No .4%
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4) Have you learned more about technology education as a result of participating at this

meeting?

Yes, a great deal 23.4%

Yes, somewhat 60.4%

No, very little 16.2%

5) Do you think there is a need for technology education standards to be developed for

schools?

Yes 100%

Process Issues:

Items 2, 3, 6 on the survey instrument addressed process issues.

2) To what extent did you feel comfortable offering your opinions at this meeting?

Very 89.2%

Somewhat 10.8%

Not 0.0%

16



3) Do you think the process of soliciting input from participants at this meeting will be

effective in helping the working team develop the "rationale and structure" for

technology education?

Yes 82.5%

Somewhat 16.0%

No 1.4%

6) Do you think this meeting provided a good forum for discussion of the following

issue: What should students know and be able to do with regard to technology?

Yes 85.0%

No 15.0%

Document Issues:

The survey also asked for input of participants with regard to the document itself as it

existed at that point in time. Item 7 requested a yes/no response to ten sub-items which

might be considered criteria for evaluating the document. Items 8, 9, and 10 were open-

ended in format.

17



7) Do you think the document that you reviewed is:

Ye____s No

Comprehensive in scope

Logical

Technically accurate, correct

Clearly written

Useful

Acceptable to most people

Motivating and compelling

Illustrated with helpful examples

Internally consistent

Balanced

74.8% 25.2%

75.3% 24.7%

64.6% 35.3%

20.5% 79.5%

85.6% 14.4%

52.4% 47.6%

34.0% 66.0%

67.4% 32.6%

28.2% 71.8%

55.9% 44.1%

8) What do you think every American should know about technology that is not

already addressed in the document?

A summary listing representative of the range of responses follows.

listing of comments can be found in the appendix.

• the relationship to careers, work, and the economy

• the connection to the teaching of technology

• the skills gained from technology education

A complete

18



the technologicalprocess

the relationshipto, and differencesbetweentechnologyeducation,the other

disciplinesand instructionaltechnology

the systemsconcept

9) Are there any values you think every American should hold about technology that

are not addressed in the document?

A representative listing of responses follows, with the full listing in the appendix.

• need to be cautious with relation to values

• the ramifications of technology

• ethics

• responsible choices and behaviors

Are there any things that every American should be able to do with technology that

are not addressed in the document?

A representative listing of responses follows, with the full listing in the appendix.

• use of technology to solve problems

• more informed choices related to technology

• familiarity with various technologies

• awareness of relationships to jobs

19



• applicationof technologies
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Observation Data

The evaluators attended six meetings. General observations are offered by the evaluators

for three of the meetings, and more detailed notes are offered for the three remaining. The

six meetings attended were:

• the Blacksburg meeting of the Writing Team on June 2-4, 1995;

• the Dearborn meeting of the National Commission and Writing Team in June

23-25, 1995;

• The NASA workshop at Langley Research Center in Hampton, Virginia on

August 2-3, 1995;

• the NASA workshop in Cleveland at the Lewis Research Center August 14-

15, 1995;

• the Technology for All Americans session at the Mississippi Valley Industrial

Teacher Education meeting in Chicago, Illinois on November 10-11, 1995;

and

• the International Technology Education Association Annual Conference in

Phoenix, March 31- April 2, 1996.

Observations by the evaluators from those meetings follow.
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Observations from the Blacksburg Meeting

June 2-3, 1995

The Blacksburg Meeting brought together the Writing Team members and selected project

staff.

issues.

meeting.

About 20 were in attendance. There was excellent discussion and analysis of the

The evaluator acted at times in a role providing feedback on process aspects of the

This was well received.

Observations from the Dearborn Meeting

June 23-25, 1995

This was a planning meeting involving project staff, National Commission members, and

the Writing Team. Nineteen individuals were present including the two evaluators. The

meeting was opened with an update on the status of the project. Plans for the coming

months were also discussed. A review of the standards development process and final

outcomes for the other disciplines was provided. The point was made that technology

education has been evolving and changing so much in comparison to the more established

subject areas, that a "rationale and structure" statement was needed for technology

education prior to moving directly to standards.

An update was provided by the chair of the Writing Team with regard to that group's

progress. They had decided originally that two separate documents (a more scholarly paper
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and a public relations piece) were needed, but had since changed their minds and gone back

to one document. The process for revising the document on the basis of the Dearborn

meeting and the NASA meetings was addressed.

In small groups the participants went through the document section by section. Some of

the major issues included a felt need for more emphasis upon:

• the technology process as a way for the human mind to develop

• exciting examples

• a clear definition of technology, right up front

• audience specification -- who the document is intended for

• distinguishing between technology education and other disciplines

Discussion was summarized and each individual also submitted their own reaction forms for

each section.

The total group was reconvened and the ideas from the small group were shared. There

was an emphasis on getting all the ideas expressed at this point, without trying to achieve

consensus too early. The organizing structure of the document was discussed extensively.

The issue of technology education as a discipline was debated.

The third day the project staff presented their views as to what the group had concluded.

There were 27 points. One by one the items were offered and reaction as to consensus was

discussed. The items were voted upon where necessary. The group then discussed how the
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changesmight bemadein the contextof the upcomingmix of meetingsacrossthe country.

The evaluatorswereaskedto presentthe plansfor the project's evaluation. That

information wasprovidedand input on anyperceivedneedfor changein the evaluation

plan was requested.No major suggestionsfor changewereoffered.

The issueof working asa team while holding individual perspectiveswasdiscussedasa

closing item. The groups seemed to feel comfortable with this approach. The meeting was

adjourned and photos were taken for use in publicity materials.

Observations from the Langley Workshop

August 2-3, 1995

This was just the second of the series of NASA workshops. There were about 20 people in

attendance. The meeting seemed to bog down early in that lots of time was wasted in

dealing with very small editorial-type issues. Participants were reviewing the document one

word or one sentence at a time. After more explicit instructions were provided the dialogue

seemed to rise to a higher level.
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Observations from the Cleveland Workshop

August 14-15, 1995

Following are the observations by one of the evaluators attending the NASA workshop of

the Technology for All Americans Project held at the Lewis Research Center, Cleveland,

OH, on August 14, 1995.

Participation. The expected attendance was 34. There were 33 present. Neither of those

counts include the project director or the evaluator. There were four females, no apparent

racial minorities, two with slight disabilities. There were teachers, supervisors, state

supervisors, and teacher educators in attendance. Two "big names" in the field were

present. Several people who were officers in the International Technology Education

Association, at various levels, were present. Multiple states were represented, as was

intended.

Process. The day began with the Project Director explaining the purpose of the meeting: to

obtain input on the Rationale and Structure document. He indicated that this was one of

many meetings nationwide; eight states had been invited to participate at the meeting, and

there had been a nomination process for selection of participants. He also told those

present that this was the third or fourth draft of the document, and that three to four more

iterations were expected yet this fall. The document was described as being fluid, dynamic.

The Project Director invited their input.
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Next, the project itself wasexplained,including the fundingsources,timeline, process being

used, the staff, and the structure. In addition, the relation of this effort to past efforts of the

profession were discussed, and a comparison of this "standards" effort to those underway

within other subject areas was provided. The goal of this project as well as the goals hoped

for in Phase II were both delineated. Clarification of the distinctions between educational

technology and technology education, and between technology and science, were offered.

It was explained that the meeting sought individual input via written notes on the draft

document and verbal comments, and small group conclusions following discussion.

Consensus was defined as "51% agreement or greater." A question was raised about

"minority reports." The project director said they would be accepted if offered.

The connections between the Technology for All Americans project and the Goals 2000

initiative were made, and the expected benefits of standards for students, the profession, and

the school districts were discussed. The definition of standards as indices of quality that

can be measured was shared, but the point was made that there is no preconceived notion

of what format the standards will take when they are eventually developed.

Participants were grouped according to a pre-arranged numbering system on the nametags,

and the directions for the small group activities were reviewed (as provided in a handout).

If a group could not come to consensus, they were instructed to indicate so on their group

recording sheet and identify the issue at hand. It was pointed out that the entire document
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would be on World Wide Web in October. Input from that processwould be tallied also.

The point wasmadethat, if a sectionwasdeemedto be inadequate,information on "how

and why" it was inadequatewasdesired.

The small groupsmet togetherfor severalhoursbeforelunch andseveralmore hoursafter

lunch. If they completedthe documentreview early, therewere severaladditional tasks

they were requestedto complete. For example,groupswere requestedto look at the

currently proposedgraphicmodeldepictingtechnologyeducation,and makesuggestionsfor

changeor offer anentirely new approach.

Toward the end of the day, the participantswereaskedto completethe evaluationform.

Then they reportedtheir conclusionsto theentire group.

Comments Made by Participants in One Small Group, The evaluator joined one small

group and stayed with that group the entire time. She participated in the discussions and

occasionally provided clarification on some questions about the project. Following is a

sampling of the comments made in this small group:

• Who is the audience? Its unclear.

• The preface is too conversational in tone.

• The document needs to open the door to allow technology to be considered

an essential part of the school curriculum (which the person who made the

comment thought had not been accomplished in this draft).
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This documentwill probably be the guidelinesfor the next 10-15years.

The definition of technologyis there,and is adequate,but is difficult to find;

it shouldstandout.

The documentneedsto provideclarification (asthe ProjectDirector had done

at this meeting)about distinctionsbetweeneducationaltechnology and other

areas. It needsto captureandclarify the differences,define the field.

The documentshouldchallengepeople,be forward thinking, and

communicatea needfor change.

"Technologyliteracy" is not a clearly definedconceptthat hasachievedwide

acceptancein the profession,yet the documentpresumesa consensushas

beenattained.

The documentusesa greatdealof jargon, and unnecessary"big" words. It

shouldbeassumedthe readeris a novicewith regardto technology

education.

There were too many examples, it distracted from the flow of the

narrative/logic.

Only white, male inventors were named as examples. Others are needed.

The document should provide the vision, describe the ideal technology

education program (both as a stand alone and integrated throughout the

curriculum), and discuss instructional delivery.
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Whenaskedat the end of the dayabouttheir overall, general reactions to the document, the

following points were offered:

• It is not what is written, but how its written that is the problem.

• Would like to see it again before its finalized.

• Would this impress principals and superintendents? Not as it is now.

• Would the reader get from this that technology should be a core, required

subject? Not as it is.

• It needs to be written more for a non-technology education audience.

• It is kind of difficult reading. It needs to be more user-friendly.

Other Data Gathered. At the beginning of the session, the evaluator invited all present to

feel free to share any opinions about the project or document. One participant approached

the evaluator about mid-way through the small group, morning session. This individual

commented that the time allotted to work through the document was too limited. He said a

major flaw in the process was the time constraint. They were doing a good job, but one

day was not enough to dissect and improve a document of such importance.

Another participant commented to the evaluator that the Project Director has always done

excellent work. He assured me the final result would be a good product.

Yet another participant told the evaluator that some people may be counting too much on

this document. That is they may be expecting more (the transformation of the field) than is
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realistically possiblethrougha singledocument.

The evaluatoralso conducteda quick, visual review of theevaluationforms. They wereto

be tallied later, but the generalimpressionswere:

• The vast majority indicatedthey felt they understoodthe Technologyfor All

Americansproject, felt comfortableoffering their opinions,felt they learned

moreabouttechnologyeducationasa result of participating in the meeting,

andthink the processof soliciting input from participantswill be effective for

developmentof the document.

• Therewasunanimousagreementthat technologystandardsshouldbe

developedfor schools.

• About one-fourthof the participantsfelt the meetinghadnot provided a good

forum for discussionof what studentsshouldbeableto know and do

regardingtechnology,but the other three-fourthsfelt that it had provided a

good forum.

• Whenaskedif the documentwascomprehensive,logical, accurate,clear,

useful, acceptable,motivating,internally consistent,balanced,and illustrated

with helpful examples-- slightly moreresponded"no" than "yes."

Observations by the Evaluator. As the meeting proceeded, several thoughts came to mind

to the evaluator:

• After the extensive series of meetings throughout the fall, there will only be
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three months to finalize the document. With all the data (input from

participants and World Wide Web viewers) that needs to be reviewed, this

will make the crafting of the final document a very rushed affair. There may

be a need for a professional writer to take over in December/January to make

sure the document is consistent in style and readability.

As the evaluator thought of the earlier meeting she had attended in Dearborn

with the National Commission and the Writing Team, it was obvious that

some of the decisions made at the previous meeting, were being

recommended for reversal by this group. For example, the National

Commission had decided not to identify specifically the intended audience for

the document, but the group in Cleveland wanted that information included.

Obviously both groups cannot be satisfied.

Observations from the Chicago Session

November 10-11, 1995

This was a meeting of the Mississippi Valley Industrial Teacher Education group in Lisle,

Illinois (a suburb of Chicago). The Technology for All Americans Project session came at

the end of the regular annual conference of this group. It also coincided with the first

snowfall of the season, and many people were leaving or very conscious of the need to

begin their travels home. Because of those two factors, the issues were never given the

serious consideration as had happened at other meetings. The people present were good
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andthoughtful people,manypeoplewerejust anxiousto leave.

Observations and Conversations from the ITEA Annual Conference --

March 30 -April 2, 1996

Following are notes from observations and conversations at the ITEA Annual Conference,

where there were several sessions regarding the Technology for All Americans Project.

Presentation to State Supervisors (Saturday, 1:30 p.m.). This session was well attended.

The Project Director presented the background, history, funding, consensus process,

conclusions to date regarding rationale and structure, and indicated that the Writing Team

would be meeting that evening for further deliberations. He also outlined the request for an

extension and the request for Phase II funding. He described what the Phase II Project

included. He provided a flyer and copies of his overheads. At some point during this

meeting, the Project Director commented that the project staff probably should have

sponsored or participated in fewer meetings (through the summer and fall of 95), and left

more time for working on the document itself.

After the meeting I asked the Project Director what he felt the reaction of the state

supervisors to be. He indicated that he thought they were disappointed; that they expected

the final document at that presentation, but found instead that it would be a few more

months.
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At this point I learned the project had only one more day of funding and had not yet

received word on the approval of the request for an extension of time to complete the

project.

Writing Team Meeting (Saturday, 5 p.m.). The group met more than six hours. There was

lively discussion. The Project Director presented an outline of the section which needed the

most work (because it had not achieved at least 51% agreement via the meetings and other

forms of input). They did come to agreement on the needed issues. Some of the issues

which were debated were the same ones debated at the Dearborn meeting almost a year

earlier.

General Session Presentation (Sunday, 10:30 a.m.). This meeting was jam-packed. An

estimated 90 people filled the room and overflowed into the hallway. The Project Director

presented basically the same content as he had to the State Supervisors, but also provided

the update from the Writing Team deliberations. Issues that were raised included the

following:

• What was the projected target date for completion of the k-12 curriculum standards?

• How likely was funding for Phase II?

• How is this effort different from the Jackson Mill Project?

• Have other organizations reacted to the Rationale and Structure document?

• Is the student association involved with this effort?

• How can we maximize use and impact of this report through the state associations?
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Having standardswill be helpful to thechangeprocessnecessaryfor the new

technologyeducationparadigmto emerge.

There was no questioning or arguments with the basic assumptions or plans that were

outlined.

Workshop Meeting (Tuesday, 1:00 p.m.). About 35 participants were in attendance. This

was basically the last full day, and it was late in the afternoon. When asked, about two-

thirds of the group in attendance had been involved in a consensus meeting or other form

of review previously. The Project Director told me prior to the meeting he had included in

the presentation the decisions made at the Writing Team meeting, particularly the definition

of technology and the structure component. This group would have the chance to react and

come to consensus on those issues.

The same basic overview was provided. The Project Director made the comment that the

process for soliciting input via the Internet would be useful for the standards process also.

This has not been used by any of the other standards development processes. The director

also indicated he had talked with people from Great Britain, New Zealand, Australia, and

the Netherlands. A participant asked if the project staff were interested in state standards

development. The director indicated they were trying to learn from state activities also,

The proposed outline for the Rationale and Structure document was presented (based on the
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Writing Teamdecisionsreacheda few nightsearlier).

The questionswere asked:What does"adaptivesystems"mean? Are thesesections(within

Adaptive Systems)weightedequally? The ProjectDirectorpointedout that Processesand

Knowledgeneededto be placedwithin a context. The Adaptive Systemscategoriesprovide

that context. He also indicatedtherehad beenno weighting, but that could bedone at the

statelevel if desired.

Therewere a numberof commentsmadeby participantsintendedto facilitate effective

dissemination.

The ProjectDirector indicatedPhaseII is plannedfor 30 months for the k-12 standards, and

30 more for the other three sets of standards. The question was asked: Will these

automatically become the NCATE (National Council for the Accreditation of Teacher

Education) standards? The Project Director said they would have to be submitted to

NCATE for approval. The past standards that had gone to NCATE had come via CCTE.

The standards would be in alignment with NCATE, regional accrediting bodies, and

NASDAC.

The Workshop portion began. Participants were requested to provide input using much the

same process as was used for the NASA meetings.
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Topics for input:

• How canvariousgroupsbebest informedaboutthe Rationaleand Structure

document?

• What arethe projectedroadblocks,barriersfor endorsementof the Rationale

and Structuredocument?

• What are the issuessurroundingnationally-developedstandardsfor

technologyeducation(point wasmadethesearenot nationalstandards,

becausewe have no nationalcurriculum,but thesearenationally developed

standards)

• What are the key componentsto includein the rationale?

• Canwe identify strategiesto assurethat the standardswill be used

effectively?

• What arethe advantagesanddisadvantagesof havingnationally developed

standards?

Therewas someconfusionaboutthe fact that theRationaleand Structuredocumentwould

be a separatedocumentfrom eachof the standardsdocuments.

Small groupsaddressedthosequestionsandreportedback.

During casualconversationswith one small group, the point was made that the National

Professional Standards Board, Vocational Sub-component, is working on standards, and one
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of their sectionsrelatesto technicaleducationstandards.

Suggestionsfor disseminationincluded:

• Personalcontactswherepossible.

• Multi-media would be helpful.

• A five year lag betweenthe RationaleandStructureand the Standardswas

consideredto potentially bea problem.

• Presentation packages for local people to present at state and local

conferences would be useful.

• Counselors should be a special target. School board members should also be

a special target.

• Serious lobbying needed.

• Don't forget special needs teachers.

The Associate Director concluded that a series of strategies for dissemination and on-going

connections to set the stage for the standards will be needed.

The following possible barriers were identified:

• Confusion within the profession as to what Tech Ed is all about.

• Lack of responsiveness to business/industry concems.

• Confusion outside the ranks as to what technology education means.
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The AssociateDirector said this project has used a very structured process for achieving

consensus within technology education, so the Rationale and Structure document can be

considered as representative of the views of those in the field. A participant said he did not

want to burst the staff's bubble, but there is still lack of consensus within the profession.

Programs are called all sorts of different things, and different programs sometimes have the

same name. Another said though, that a lot of thought had gone into the outline presented

today, and that it would encompass a lot of different approaches. The Associate Director

commented that the outline had been developed to be inclusive. Hopefully whatever

approach is used in a specific classroom, building, or district; the knowledge and processes

could have the same focus, even if the delivery context differed.

With regard to the standards, these points were made:

• There is potential conflict with state standards.

• The standards provide a common direction.

• If the technology education standards can be incorporated into school

reform/quality projects, that will help insure implementation.

• Currently technology education is not a national priority. We need to

develop a strategy for that to happen. Business/industry endorsements would

provide good leverage. Engineering association group endorsements would

also be powerful, as would regional and national accrediting associations for

high schools.

• It is important to focus on overall economic benefits to the economy of
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The Project Director thanked the group for their input.

for the process and the opportunity for dialogue.

having these standards in place.

• The terms used in the Rationale and Structure must be well understood (e.g.

many people won't understand "Biology Related" adaptive systems).

• The network for the dissemination of the Rationale and Structure document

could be the same for the Standards document. However, several years later,

much of the information (names, addresses) will be out of date.

• The Listserve needs to be on-going, wide open. That will allow for lots of

inexpensive input. The Associate Director indicated however, that he was

disappointed in the level of conversation on the Listserve to date, but this will

be continued.

• A discussion group process (on the Internet) was suggested also.

• An on-going column/article in the Technology Educator journal would be

helpful.

• A concern was pointed out that, by the time the standards come out, in

conjunction with the retirement of existing teachers, there may be very few

Technology Education teachers remaining.

• It was suggested that university personnel might provide staffing for the

project.

• Others said that project personnel must take the time to do the consensus

building and involvement correctly.

The audience indicated their support
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Interviews

A formal interview was conducted with one individual who had attended one of the NASA

workshops during the summer of 1995 and is reported here. Several other informal

interviews are reported also.

A Conversation With Jane Doe -- 9-7-95

A participant from one of the NASA sessions was interviewed approximately one month

after attending the meeting for her region. Prior to attending the meeting she was not

aware that she would be asked for an interview. This individual served as chairperson of a

math department in a high school in a suburban school district in the mid-west.

Following are the questions and responses. This is not a verbatim accounting of the

conversation, but it does summarize the points offered.

What were you expecting when you arrived at the meeting? Was expecting a standards

document. Was expecting large and small group discussions about the standards. Was

confused when the document arrived and it was not about standards. Once there, a good

overview was provided, so she was relieved, as was almost everyone there since they had

the same misconception. Had anticipated perhaps 300 people from around the country to

be there. Instead it was 20-30 people.
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How did you get involved in this effort (invited/selected)?

saying had been selected, but not why. Called for clarification.

department had suggested people representing certain disciplines.

Received a letter in the mail

Was told the state

Concern was funding for

the trip. Had been going to decline, but she also serves on a community 2000 committee

which is interested in standards, so asked them for funding and they agreed. When arrived

she looked for other representatives from her state, but she was the only one there. It might

have been good if there had been some coordination within the state. She was not the only

representative of mathematics, however. It was a good mix of university, public school

teachers, and supervisors, etc.,. She had a concern though, that the document had probably

been developed at the university level, with little input from k-12 people.

When you realized the document was about the rationale and structure for technology

education, how did you feel? Felt it was way overdone, inflated for a rationale and

structure document. It could have been accomplished in 3-5 pages. There were sections

that, although very interesting, took you off track. Do we really need 12 pages to explain

why the world is changing? That was an explanation for technology in a changing world,

rather than for technology education. In fact, she felt the biggest weakness was the

emphasis on technology, rather than technology education. A credit to the process used

was the fact that people outside of technology education were involved. Her past

experience with the politics of standards setting and community processes gave her a

different perspective.
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The timing for the meeting seemed good. At first she thought, how can we go through this

in one day, but if it had gone longer, it would have become too nit-picky.

Some feel this is a really important document for technology education. How do you feel

about it? It is not such an important document. It should just be a preface to the standards.

It should be 10-12 pages and set up in a pamphlet type format.

What do you feel are the strengths and weaknesses of the document? Strengths -- excellent

examples are provided; excellent phrases are included (e.g. technology will become the

separator or the equalizer of the haves and have nots); material at the end was good, but it

should have been more central, and been placed earlier in the document.

Weaknesses -- could tell the document was written by different people; talked around the

issue of why we need technology education; verbose; needed looked at in term of "hot

buttons" which may raise ire of special interest groups; a few ideas may need clarification

or reconsideration (e.g. need for re-certifying teachers from other disciplines); lots of

references to having technology education being incorporated within the core curriculum --

that is problematic. She thinks technology should be invisible. Wants technology to be

used to enhance instruction, not to decorate the curriculum.

Comments on the process -- Very definitely felt that the participants comments were being

listened to by the project staff. Felt sorry for project staff at times (because of comments
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beingmade),but it washandledwell. Bill Duggerstayedneutral,took everythingas very

valuable. He wasvery, very goodaboutthat. He alsoexplainedwell wherethe process

goesnext, andaboutthe web-site. Shehas receiveda follow up newslettersinceattending

the meeting. The major weaknesswith the processwas the lack of funding for participants

to attend the meetings. Any of the things aboutthe meetingthat werenot well done,were

associatedwith lack of funding. With that considerationin mind, it wasotherwisevery

well done. A real positive was that the project senta letter to JaneDoe's superintendent,

boardpresident,and principal of her schoolaboutherparticipation.

Do you believe there is a need for technology standards? Yes, I do. But I have also seen

within our own district, since we have established standards, that it takes away a little of

the teacher's own flexibility. Would like to see some consistency across the state and

nation, though. With technology becoming so important, we need standards to help

educate. Would hope standards might support cooperation with other areas. That is

probably an important goal of this effort.

Will the Rationale and Structure document pave the way to standards? Yes, if they shave it

down and don't try to do more than they should with this document. She doesn't

remember other disciplines coming out with a prelude document. Who is the audience? If

its only technology education people, it will miss the mark. This should have pretty wide

distribution to other educators outside the technology education area.
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As a math person, what was your reaction to this new way of thinking about technology

education? It didn't really surprise me. In dealing with math, there has been very much a

link with vocational education. She had seen this coming. She has worked closely with the

technology education people in her district. She sees the distinction between educational

technology and technology education. Technology education needs to change. Unless they

can prove their worth to the future of our children, they may be cut in impending budget

reallocations.

Overall comments about the meeting: Overall, it was well organized, a good process,

comprehensive, and provided the feedback the project staff needed to hear. The flaw was

the lack of funding. She learned a lot about where the field of technology education is

going and about problems in the field. Personally she felt it was worthwhile. She felt

thanked and appreciated. Conversations were such that she felt everyone there benefitted

because of the mix of people.
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Comments at the Airport

An individual who had just attended one of the NASA workshops was at the airport at the

same time as the evaluator. He is a technology education teacher at the secondary level.

His opinions were solicited, and are offered below.

• Some people are counting too much on a single document. It is not realistic

to expect that much change based on one document.

• In general the technology education people feel discriminated against. They

want to be considered a part of the regular curriculum.

Points Made By the Project Director

• We are seeing regional differences in how the document is perceived. We

think this is because technology education is placed in different contexts in

different states/regions. For example, California includes technology

education within vocational preparation. The midwest is a little conservative,

but very professional.

Casual Discussion Points

• There are wide variations in pay for equivalent credentials and experience for

technology education teachers. There are big shortages nationally.

• Often the teacher preparation for technology education program also serves

people going directly to industry. Industry pays higher.
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Reflections on the Issues of

Consensus and the Nature of a Discipline

This section is a reflective discussion on two issues which were very important to the

Technology for All Americans Project. It was included in the mid-phase evaluation report,

but is repeated here in the knowledge that the issues remain important, and all readers of

this final report may not have had access to the mid-phase report.

Observations Regarding the Heart of the Matter

From a careful study of the proposal, and from hours of watching both the National

Commission and the Writing Team grapple with various conceptualizations and aspects of

technology, two things seem paramount. They are both at the heart of what this project is

all about: the processes and realities that relate to achieving consensus among informed

professionals, and the idea of technology education as a discipline within the schools.

What is also evident, after careful consideration, is that these two phenomena cannot be

described or thought about separately within this project. They are inextricably intertwined,

and they must be dealt with in terms of their relationships with one another.

What follows is a beginning effort to delineate some of the factors that affect any

consideration of what "consensus" and "discipline" really mean in this project. The realities

of both of these phenomena are involved, but so are the realities of human cognition and

aspiration, and these cannot be ignored.
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We begin this discussionwith anassumptionthat is basedon extensiveobservation of the

people in this project at work: there is nothing but good will, seriousness of purpose, first-

rate scholarship, commitment to contribute, and readiness to hear other people out that

characterizes the nature of every discussion we have observed. There is absolutely no

rancor, no bitterness, no struggle for power or recognition or control. These are good

people, working diligently and creatively to wrest ideas from the cauldron of human

experience and human thought. Not a single instance of base motives was manifest; not a

single instance of deception, inflexibility, or unwillingness to look at things from another

point of view.

Even so, serious issues have evolved. The issues tend to center around the notions of

"consensus" and "discipline," as these two factors have surfaced and been dealt with in this

project. In the exploration of these issues that follows, we have tried to articulate the

various assumptions and facets of the issues, as we see them, and explore the relationships

between the issues in ways that we hope will be helpful. That is our intent, anyway.

We are conscious that the description that follows is rambling and not well organized; that

simply indicates the level of our understanding at this point in time. Reflecting on our

observations of the discussion conducted by the National Commission and the Writing

Team, our best guess is that they have not yet achieved consensus on what either

"consensus" or "discipline" mean.
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Different dictionariesdefinethe word "consensus"in differentways. One defines it as

"unanimity; agreement,especiallyin opinion." Anotherdefines is as "agreementin opinion;

the opinion of all or most of the peopleconsulted."

Oneproblem that hasemergedinheresin the notion of "agreementin opinion." In one

discussion,for instance,therewere variousopinionspresentedabout whetherto specify the

audiencein the preface. Thereprobablyis no "factually correct" answerto that issue. On

anotherissue,however,therewasextensivediscussionabout"what is a discipline?" and

thereprobably is a "factually correct" responseto thatquestion,thoughthe degreeof

correctnessmay be suchthat only opinion can resolvethe questionanyway. With these

thoughtsin mind, what follows is our attemptto think thoughthesetwo issuesin various

ways.

Both evaluatorswere intrigued and impressedwith the level of effort expendedto achieve

consensus.Agendas were arranged, meetings were conducted, and specific sequences of

activities were accomplished by the project director and two chairs (i.e. National

Commission and Writing Team) that encouraged maximum involvement, thoughtful

deliberation, and careful review of all reactions and suggestions. The consideration by the

Writing Team of ideas that emerged from discussion, the attention to detail that was clearly

designed to clarify every issue, and careful recording of every suggestion were all

accomplished in ways that were intended to assure that nothing was lost and maximum

agreement was obtained. The commitment to consensus was both genuine and laudable.
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But when the ideaandthe ideasof consensuswere appliedto the phenomenonof

"discipline," asthat ideawasdevelopedin the rationaleand structuredocument,consensus

wasmore difficult to achieve.

One could make the generalargumentthat there is no real consensusabout what a

discipline is, and if one means"unanimity or completeagreement,"that is probably correct.

But if one meansthat there is "fairly widespreadagreement"aboutwhat a discipline is (say

three-fourthsof the peoplewho areknowledgeablein that area),thereprobably is a

consensusthat might be realized.

The problem is confoundedby the fact that the definitions and logical constructs used to

describe and elaborate each discipline are also definitions and logical constructs that are not

always perfectly clean or consistent, and the definitions employed internally within a

discipline are important in differentiating one discipline from another. For example,

geography (and most would agree geography is a discipline) uses concepts such as a "large

land mass" to define "continent," and elementary school teachers sometimes add the notion

of "surrounded by water," but Europe and Asia do not fit those notions precisely. Eurasia

is more consistent, but almost all geographers separate Europe from Asia, even though there

is no clean physical separation at all.

The effort to differentiate between disciplines is related to the attempt to differentiate within

a given discipline. Disciplines are comprised of sub-units that are thought of as being at a
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different level than the discipline,andthesesub-unitsareusually subsumedby the higher

levcl. Thus mathematicswould be thoughtof asa discipline,but mathematicsincludes

suchsub-unitsasalgebra,geometry,arithmetic or real numbers,andothers. And arithmetic

or real numbersis comprisedof addition, subtraction,multiplication, anddivision, which

are usuallydescribedat a lower level, but areactuallysubsumedby arithmetic.

What emergesin anyconsiderationof the concept of discipline is that differentiation is

involved; identifying what a discipline is includes specifying what it is not. It is like

drawing a boundary. We assume that mathematics is different from history, and history is

different from chemistry, and chemistry is different from sociology, and sociology is

different from physics, and physics is different from art, and on and on. Trying to

differentiate what technology is from what it is not is part of that task this project has

undertaken. It is a difficult task, to say the least.

Another factor that emerged in the discussion revolved around the term "level" as applied to

discipline. Two factors seemed evident in those discussions. One factor in the discussions

seemed to be concerned with describing different levels for purposes of clarification; the

other factor seemed to relate levels to significance or importance (i.e. some levels are

higher than and therefore better than lower levels). The discussion about technology being

at the same level as science brought confusion when science was stipulated not to be a

discipline in the ways that physics, chemistry, and biology are thought to be disciplines.
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Most educators'experiencewith the word "level" in educationworksagainstthe ideaof not

attributing significanceto the word. Everybodyknowsthat collegeteachingis not more

important that elementaryschool teaching,but most peoplestill act and assumethat college

teaching is more important thanelementaryschoolteaching. We cannotwashour previous

experiencewith the word away.

Every discipline canbedescribedasconsistingof severallevels,andeachlevel is generally

subsumedby the level aboveit, thusthere is a differentiationof levels,but not of

significance. Addition is importantin its own right, anda part of arithmetic,but arithmetic

is also important in its own right anda part of mathematics.

What seemsto emergefrom this kind of look at variousdisciplinessuggeststhat

differentiation betweendisciplinesanddifferentiationof levelswithin a given discipline are

all important, but that suchdifferentiationdoesnot imply greateror lessersignificance,

whether lookedat in vertical or horizontalways. We areall sensitiveto the fact that

certain disciplinesclaim moresignificance,the hardsciencesof physicsand chemistryare

frequently seenasbeingpurer andmoreobviously disciplinesthat the soft sciencessuchas

sociologyor economics,but that is a statusthing either imputed to and inferred from one

position or another. It is undoubtedly correct that those disciplines that are seen as true

disciplines are more fully differentiated from other disciplines, and differentiation is also

more evident in the vertical organization within those disciplines, too.
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The point is, in describingcurriculaphenomena,it is commonto place someentities at one

level andother entitiesat other levels,but the purposeis universallyseenas one of

clarification ratherthan attribution,however,the various levelsmay be labeled(e.g.,

discipline level, conceptlevel, division level, topic level, field of study level, subject level,

etc.).

The actual result of such practices as described above means that there is an imperfect

characterization of disciplines, and an imperfect placement of disciplines and their sub-units

into a structured relationship. This may be, at least in part, because some disciplines seem

to have been conceptualized deductively -- from the top down, so to speak -- from a broad

construct to a more specific topic or sub-topics. Other disciplines seem to have evolved

inductively, or bottom up, so to speak. Still others seem to have been created as a result of

lateral combinations (e.g., bio-chemistry or sociobiology), across fields, while still others

have probably evolved as a result of separation within a given field (e.g., botany and

zoology from biology).

All of these examples simply underscore the point that academic disciplines are artifact;

they have been created by human beings on the basis of experience. If one studies a

university catalog, for example, it becomes obvious that the notion of discipline is typically

related to the reality of departmental organization within the university, but not perfectly.

The departments of history, mathematics, geology, or political science, for example, are

thought to be devoted to ideas that are typically described as full-fledged disciplines. A
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Collegeof Education, however, would be hard pressed to justify itself as a discipline at all,

although college is a higher level than department, and no one would argue that the

departments of elementary education or school administration were disciplines, or the

athletic department or School of Social Work.

University people work regularly at the task of producing new knowledge, thus new

disciplines develop over time, according to how university people do their research, develop

their ideas, get approval for new courses, establish new departments, and the like. It is an

imperfect, human work, however, and in this world the reality of disciplines emerge and

thrive.

The point of this discussion is simply that disciplines are seen as bounded entities,

separated from and different from other disciplines, but those boundaries and separation are

based partly on reality and partly on arbitrary distinctions that have simply been agreed to

by theoreticians and practitioners in the field. But how many theoreticians and practitioners

does it take to assure consensus? The answer seems to be "most but not necessarily

everyone," thus consensus probably means something like three-quarters to four-fifths of

those involved.

Whorf argued that "language shapes behavior," and the language used to describe and

define a discipline is the language that members of the National Commission and Writing

Team from this project have been working through, thus far to a less than perfect solution.
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But greatprogresshasbeenmade. Whethertechnologyis ultimately definedand defended

as a discipline is probably less importantthanthat the effort is being initiated to draw

boundariesaround"technology" in sucha way that somethingwill eventuallyemergeasa

bonafide discipline, whetherat the level of technology,or lower or higher, asthe casemay

be.
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Review of Document Progression Over Time

The Rationale and Structure document went through extensive revisions at least four times.

The various drafts included:

• a two document version -- a yellow covered "theoretical" piece dated 5/15/95

coupled with a teal covered "wide audience" version dated 5/16/95,

• a green covered version dated 6/15/96,

• a red covered version dated 7/17/96,

° a gray covered version dated 11/8/96, and

• a version with photos on the cover dated 7/16/96

The final printed version was distributed in September 1996. As the versions are compared

in de-'elopmental sequence, the following observations can be made: the document went

from a highly theoretical piece focused on technology per se and targeted to the technology

educator, to a much briefer document targeted more toward policy makers and educational

administrators and focusing much more on the teaching of technology. Over time, the

document became more practical, more reader-friendly, more applicable to k-12 education.

It is clear from summary data provided by the project staff on the reaction forms completed

by the many reviewers of the document at various stages, and the subsequent changes, that

the staff were using the feedback as the basis for revisions. For example:

• The teaching of technology which was barely addressed in the early versions, and

which was commented on as a need in many meetings, was discussed much more

thoroughly in the later version.
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• The point that there were few examples of technology associated with women and

minorities in the early version, was corrected in the later version.

• The point that "systems" was not addressed sufficiently in early versions, was cause

for more attention in the later version.

• The "model" for technology education as depicted in the final document as the

"universals of technology" went through many iterations as the document evolved.

The document was revised to reflect input and consensus.
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Review of the Final Document by Key Audiences

The project staff conducted a review of the final document. The review included the

following groups:

• National Commission Members,

• Individuals who will serve on the Standards Team in Phase II of the project,

• ITEA Board Members, and

• School administrators including superintendents, principals, and others.

A total of 48 out of 62 individuals who were requested to review the document did so.

"Review and Comment Forms" were completed and submitted. The tallied results are

located in the appendix. The general conclusion is that the document is well received. The

audiences agreed (between 82 to 96 percent indicating strongly agree or agree) with each of

the following statements:

• the preface is effective,

• a valid rationale for technology and technology literacy are presented,

• a clear framework for the universals of technology is offered,

• the teaching of technology sections provide an appropriate vision,

• the call to action is useful,

• the references and resources are appropriate,

• the overall document is well designed, and

• the overall content is effective.
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Answers to the Evaluation Questions

The evaluation was planned to address the five questions which follow. The question is

posed in italics, and the related findings then follow each question.

1) How have participants involved in the review of the drafts of tile rationale and

structure document viewed:

• their understanding of the task at hand?

The data indicate:

• The survey showed 88% of respondents felt the), understood the task

at hand.

• One early meeting showed some lack of understanding by participants

as to their primary role. After instructions were reviewed, however,

the group seemed to achieve a better understanding.

• The individual interviewed in-depth indicated she was confused about

the task at first, but understood it after arriving at the NASA meeting

she attended.

• The observation notes include reference to the project staff explaining

the task at meetings.

• their opportunity for input?

The data indicate:

• The survey showed 89% of respondents felt comfortable offering input

at meetings.

• Observations revealed that the meeting process itself highlighted the
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2)

fluid nature of the document.

• The individual interviewed in-depth felt wide involvement of

numerous disciplines was a "credit to the process," and that

participants were sincerely listened to.

• The project staff encouraged meeting participants to take advantage of

the opportunity for input.

• the general process of consensus-building as a means to developing the

document?

The data indicate:

• The survey showed 82% of respondents said they felt the process was

effective to the purpose.

• The individual interviewed in-depth said the meeting was well

organized, comprehensive, and made use of a good process.

• Observation confirms the fact that the project staff made use of

practices which encouraged movement toward consensus.

Have those involved in the project gained an understanding of the issues within

technology education and the role of technology education within the broader k-12

curriculum?

The data indicate:

• The survey showed 23% said they had learned a great deal about issues in

technology education. Another 60% said they had learned some.

• The survey showed 85% of respondents believed the meetings provided a
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3)

good forum for discussion of." "What should students know and be able to do

with regard to technology?"

• Based on observation, it would appear the discussions on the structure of

technology education per se, likely helped to enhance meeting participants'

understanding of the field.

• Survey input of participants at meetings indicated there needed to be more

attention paid in the document to the role of technology education within the

broader k-12 curriculum. A review of the document's progression over time

reveals that later versions of the document reflected this topic to a much

greater degree.

Does the resultant document reflect:

• consensus ?

The data indicate:

• Observations showed that the meeting process emphasized getting

ideas out first, and then working toward consensus.

• Observation data indicates the project director referred in more than

one meeting to the fact that 51% consensus was being sought.

• The structured activity of collecting reactions on each section of the

document as a part of the meeting process was designed to facilitate

the consensus-building process.

• The review of the final document by key audiences indicates high

consensus.
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the range of opinions offered throughout the process?

The data indicate:

• The review of document progression showed that the document

changed over time as input brought forward different perspectives.

• The project activities review and observation both show there was

involvement of individuals associated with other disciplines as a

deliberate effort to widen the range of perspectives.

• The use of the World Wide Web process offers evidence of seeking

opinions widely.

reformist and essentialist perspectives?

The data indicate:

• Observation and survey data showed that involvement at meetings

where input on the document was sought was primarily that of

technology education people, school and college affiliated, male, and

white. However, there was an effort to involve others divergent from

these descriptors, and the fact is that many of the people interested in

the subject fit the description above.

• The organizing structure of technology education per se, was an issue

of discussion at the meetings -- there were no givens, all was up for

debate -- indicating the openness to reformist and essentialist ideas.

• As the versions of the document progressed over time, the examples

representative of diversity increased substantially.
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4)

• the best thinking of the profession?

The data indicate:

• The survey showed 75% of the respondents felt the document (at the

time of their review) was "comprehensive in scope."

• The survey showed 75% of the respondents felt the document (at the

time of the review) was "logical."

• The survey showed 65% of the respondents felt the document (at the

time of the review) was "technically accurate."

• The survey showed 85% of the respondents felt the document (at the

time of the review) was "useful."

• The project was initiated with an extensive review of the literature.

• The standards development process utilized by other disciplines was

researched and referred to in decision-making for the project.

• The review of the final document by key audiences indicates wide

agreement with the document contents.

Has tile project accomplished what it set out to do, in the manner specified in the

original plan ?

The data indicate:

• The process was followed, the activities were accomplished, the document

was completed, albeit late and with an approved extension.

• Input collected as the project was in progress was incorporated and reflected

as changes in the document.
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5) To what extent has the project validated the need for further work in standards

development for technology education?

The data indicate:

• The survey showed 100% of the respondents agreed on the need for further

work on standards for technology education.

• Observation was that participants at meetings were very interested in having

standards in place.

• The individual interviewed in-depth believed there is a need for standards,

although she is also aware of some of the limitations standards can bring.

• There was no evidence that anyone felt standards should not be pursued or

that this precursor effort was not helpful to that ultimate goal.
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CONCLUSIONS

On the basis of the information collected through this evaluation, the evaluators conclude:

• The project was undertaken with seriousness of intent. It is viewed by many

in the profession to be pivotal.

• The development process for the Rationale and Structure document stressed:

• learning from other disciplines as to effective processes;

• solicitation of input through multiple means;

• involvement of many people representing a range of perspectives;

• a structured process to facilitate consensus-building; and

• refinement of the document to reflect the input gathered.

• There is wide agreement on the need for standards for technology education.

• The discussions about technology education which have taken place

throughout this project have been thoughtful and important ones. These

discussions have likely been very important to technology education as it

continues its evolvement as a field of study/discipline. In fact, the

Technology for All Americans Project may have been critical in elevating

technology education to the next step of its development.

• The project staff have been hard-working, careful, and have held to high

standards. They have made appropriate adjustments according to feedback as

the project progressed.

• The final document is interesting and well written. It addresses the important
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points in a logical fashionand is targetedto reachthe key audiences.

The Technologyfor All AmericansProject,PhaseI hasmadeuseof aneffective process

andhasachievedits primary goals. The final document,Technology for All Americans:

A Rationale and Structure for the Study of Technology, shouldprovidea sound

foundation for the future developmentof technologyeducationstandards.
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TECHNOLOGY FOR ALL AMERICANS PROJECT

Marking Instructions Location +r * _ _r _ * # *

z_'_'_ • Use only black lead pencil _ . . (NASA meetings) (Other meetings)

• Make heavy black marks that fill the oval C3 Cape Canaveral, FL C3 VLrginia

Occupation _" * _t- _- _ * Ii- _

C) Colorado

• Erase cleanly any answer you want to change
• Make no stray marks of any kind

CORRECT MARK INCORRECT MARKS

J

0 Teacher (specify below)

C3 Pre-school/Kindergarten
C) Elementary
O Middle level

O Senior High School
O 4-year CoIlege/University
C) 2-year College
C) Other

O Administrator (specify below)

C) Curriculum Specialist
C) Principal
O Superintendent
O Other central office
O Education Association
C) Other

O Student

O Non-Academic Affiliate (specify below)

O Trade Association

O Governmental Agency
O Business/Industry
O Parent
O Other

O Hampton, VA
O Houston, TX
O Pasadena, CA
O Moffett Field, CA
O Cleveland. OH
O Greenbelt, MD

0 Wisconsin

0 Georgia
C) Connecticut
C) Maryland
C) Pennsylvania

0 Illinois

0 Michigan
0 Massachusetts

O New Hampshire

My Primary Interest in Education is

O Science
0 Mathematics
O Humanities

0 Technology
O Vocational
O Engineering
O Other

Gender _" lI- _r _e lI- _- tl- _¢ "l" _l-

0 Female 0 Male

Ethnicity _r _r _" _" _" _r _r _r ,t _r
m

m O African American
O Caucasian

m O Latino / Hispanic
in O Native American

0 Asian/Pacific Islander
m._ 0 Other

m.., Age 11- _ _ _e _i- _ _ _r _" _ _i"

m_ 0 18-25 C) 46-55
_, 0 26-35 0 over 55
,-, 0 36-45

Directions:'l" _ _i- _ _ _e _r _ _ _" -l"

We need your input about the activities and materials that you
reviewed today. Respond to the following questions (use a lead

pencil only): No names, please.

1. Do you think you understand what the "Technology for All
Americans Project" is all about?

O Yes
C) Somewhat

O No

2. To what extent did you feel comfortable offering your opinions

at this meeting?

C) Very Comfortable
0 Soffxewhat Comfortable
O Uncomfortable

3. Do you think the process of soliciting input from participants at
this meeting will be effective in helping the writing team develop
the "rationale and structure" for technology education?

C3 Yes
C) Somewhat
O No

4. Have you learned more about technology education as a result of

participating in this meeting?

O Yes, a great deal
C3 Yes, some
O No, very, little

5. Do you think there is a need for technology education
standards to be developed for schools?

0 Yes
O No

6. Do you think this meeting provided a good forum for discussion

of the following issue: What should students know and be able

to do with regard to technology?

O Yes
O No

7. Do you think the document that you reviewed is: Yes No

comprehensive in scope? ......................... . C) O
logical? ..................................... ,... O O
technically accurate, correct? ...................... O O

clearly, w_tten? .................................. O O
useful? ........................................ C) 0

acceptable to most people? ......................... 0 0
motivating and compelling? ..................... .. 0 0
illustrated-with helphal examples? ................ ,. 0 0
internally consistent? .......................... :. 0 0

68 balanced? ................................. :.._.. 0 0

P_lnled in U.S.A. MaYa R_le_ by NC$ MMI05364:321 A2.406
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DIRECTIONS: Please respond to the following questions:

What do you think every American should know about technology that is no_____talready addressed in the

document? Please indicate.

Are there any values you think every American should hold about technology that are no____taddressed in the
document? Please indicate.

Are there things that every American should be able to do with technology that are not addressed in the
document? Please indicate.
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Thank you very much!
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What do you think every American should know about technology that is not already
addressedin the document? Please indicate.

The whole question of ethics needs a separate section.

It continues to change and will continue to change. The study of technology includes more

than the influences of math and science. (Don't be afraid of the word "vocational.")

Technology will be most evident in American's economy and careers.

Global economic elements; GNP/GDP; National Defense; Health Issues; Career Guidance

About tools; about psychomotor skills

My notes provide for several ideas.

The definition difference between science and technology.

I don't think the document addresses what every American should know about technology.

Technology is not just computers. Technology is the application of knowledge, use of

resources, to meet human needs and to solve problems.

Technology is ever changing and increasing in its speed of change. Be prepared.

The primary element would be for all Americans to understand that technology should not

be defined as interaction with a computer. It had a great breadth and depth to its definition.

The document does not clearly tell what is going to be taught, at what grade level, and by

whom. Is technology education another name (term) for industrial arts and/or vocational

education?

The need to become a lifelong learner.

The value of technology in all aspects of life should be stressed more heavily.

Technology is a human endeavor. Allude to traditional content organizers: construction,

communications, transportation, manufacturing.

Impact of technological development on economic, world growth. More varied tech forms

need to be represented. "Technology," tech systems not clearly defined.

Career opportunities in the 21st century. School to work component. Global competition.

System model approach to the teaching of technology. List other ways to teach technology.
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What we do in technologyeducation- methodologyexamples.

I think the basic frameworkis in the document;however,it is not clear,especially for lay
people.

Shouldcontain some"basic knowledgestandards"with regardto math andscience
concepts.

Clearerpicture of how technologycanbe integratedinto otherdisciplines.

Look at the long term effectsof technology(ex: environmentalissues). Define systems.

Contentareassuchascommunication,construction,etc. Not a clear definition.

Needsa different organizationof contentareasof technology.

Thereare "core technologies"which are the basisfor all technologysystems. Studentsand
citizens shouldhave knowledgeand skills regardingthe coretechnologies.

I feel that it is all there.

That technologyeducationis essentialin early childhoodeducationclassroomsK-5 and
interdisciplinary in natureat all levels.

The core technologies:Mechanical Fluid
Structural Materials
Electrical Bio
Electronic Optical
Thermal

I. Technologyshouldbe definedas a process.
2. Explain the importanceof technologyandthe economy.
3. Need for citizens to be technologically literate to stay competitive on a global scale.

How, with some effort, they may become a "player," able to participate (even at a later

time in life) in technical activity, use and understanding.

Technological leadership is necessary for the nation to remain a superpower.

Environmental technology decision-making.

Science, technology and societal issues (STS). $ limitations.
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Commentsmadein draft of document.

The skills learnedfrom technologyeducation(asstatedin the scansreport) needto be
emphasized.

Q Critical thinking skills
Teamwork skills

Leadership skills

Problem-solving skills

Focus on computer applications.

Great start! Well focused and clear.

Have pre-registration with materials mailed at least one week in advance.

Relationships among mathematics, science, technology, industry and society.

Understanding and applying the technological method of design and technology.

Technology education is not just new equipment.

Are goals intended to be open for interpretation so as to meet each school's abilities? If

not, goals should be more descriptive to eliminate any possibility of misinterpretation.

Technology is "applied knowledge."

Process skills related to learning.

Treating "knowledge as a resource."

"The ramifications."

Apply knowledge. Program goal. Interdisciplinary - science, math, social, writing, reading,
health.

The management of technology from concept to cradle. Birth to death. Life-cycle

management. Most Americans don't think about what will happen--the aftermath of the use

of technology!

Technology in itself is not inherently good or bad, but when applied with a valid risk/value

assessment its overall contribution to society is positive.

What the technological process is.

More about K-12 programs. More defined and addressed audience. Clearer definition.
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Less jargon.

Better review of patterns of dealing/coping with technological endeavors as citizen, voter,

consumer, worker, ---

Knowing the difference between educational/instructional technology and technology

education is important--not addressed in the document. Liaison and/or collaboration with

the International Society for Technology in Education standards process is essential. We

should contact them, be pro-active, instead of waiting for them to contact TAA.

Relationship of technology to disciplines. What it looks like/where is the vision of teaching

and learning? Content alone is not enough. Need to know how students learn and multiple

instructional methods/settings.

How technology impacts their lives; using the system approach to problem-solving. I still

did not feel this document addressed _ technology should be a separate class--why it is a

unique class, not a unique body of knowledge.

Technology is universal and always changing.

An accurate list of requirements that need to be taught and at what level. The document

did not seem to be written for administrators and tech educators. This document did not

support the technology educators that are in the field. If these staff do not like this new

document, it will fail when the administrators ask about feelings of this change.

How all disciplines contribute to the development of technological literacy. Technology

education serves as the central mechanism or means, but all disciplines contribute.

Technology's relationship to science. What is Technology Education? What does it look

like in all levels of education? How is it integrated? What are the unique instructional

strategies used by technology educators?

The need for everyone to be technically literate in some manner.

Systematic problem-solving strategies.

Several things--some include complete definition. Add a glossary of terms.

More modern history, needs for technology today, new technology--both tried and

proposed.
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Systems model: input-process-output

(feedback)

We are the practitioners of math and science.

Group dynamics, problem solvers, creative thinkers, work habits.

Identify the major concepts/competencies every American needs as a consumer/member of

a technological society. Not processes but what are the technologies all students should be

exposed to.

Systems model.

When they leave a K-12 program, they should feel confident they will be able to function

in our fast changing world. They should have the intellectual tools needed to adapt and

continually learn.

Our society is at a crossroads--people who understand and those who do not. Technology

will continue to divide our society if we do not address the problem.

There are some items in the document I feel all parents should know. Maybe a small

publication could be produced for schools to purchase and give to parents.

Better understanding of larger "systems" areas. Technology examples need to be more

current and powerful. Maybe drop techno references--make the points by writing about

kids doing technology or tech ed projects. Need a well developed framework for tech ed.

What are the benefits of the tech ed experiences for kids.

Technology bodies of knowledge--bio/physical/informational. Technology systems--

communication, transportation, production. Technology process--problem/process/product.

(assessment)

The document is very incomplete; the information presented is correct, however.

Technology should be taught and integrated in all subject areas--defined and leadership

addressed through the technology education teacher.

,

2.

3.

4.

5.

Problem-solving skills.

Ability to adapt to change.

Application of knowledge and systems.

Self-directed learning as much as possible.

Ethical behavior.

I do not believe that content was identified in this document.

"Producing" context associated with common endeavors--manufacturing, communication,

etc.
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.

2.

3.

4.

Define technology clearly.

Where is it found.

Problem-solving and systems (systematic thinking).

Core knowledge and skills.

How technology education is different from science.

Its impact.

That it is not to be feared.

General content to be taught.

The content of the field.

I think the document should address more multiple entry level jobs associated with

technology.

Actual content domain. Issues related to integrated technology and/versus specialized

discipline within technology.

What the content is!

That technology learning is a life-long process.

More about how this relates to "every person's" life. More relevant examples. Understand

the interface of technology to their lives as well as almost all entry points to jobs/careers.

Technology is a verb describing an action, a process where people use what they have and

what they know to get what they need or want. Technology education offers the student an

opportunity to question and change accepted methods or solutions to problems by

employing critical thinking skills.

That Technology Education must start at an early age and must be a part of the person's
education the rest of their life.

Levels of need to know information K-5, 6-8, 9-12, 13-16. Importance of integration of

content within education.

I think that the document is completely addressed.

With recommended revisions document is okay. As is, it is deficient in completeness and

continuity.
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That theremust be a balanceof content(knowledge),methods(do) and societal
implications(value) in orderfor technologyto progressproperly.

Coveredwell.

Thelo_9.n_gterm impactsof technologyon U.S. citizensascomparedto othercitizens of the
world.

Universal concept--marketby changingtitle of documentand/orproject. *Emphasison
Technology Education.

The goals were complete, with the addition of those mentioned during the discussion. May

need a goal that places more emphasis on technology as a process used to solve problems.

What age to start. Instructional delivery methods.

1. Critical thinking processes to solve simple and complex problems.

2. Be aware of how technological systems affect us directly or indirectly on a daily basis.

Relation to language and language skills.

There needs to be more references to our need to keep up with technology to ensure a more

satisfactory life in our communities. Career awareness and choices should also be
addressed.

That technology is a way to enable humans to achieve their potential. Using technolog.v

will release people and give them freedom to achieve more.

Language/Language skills in context of technology.

There are places within the document where the "extra" verbiage takes away from the

clarity.

Careers, economics of technology, consumerism.

That technology is ever changing and will impact their lives in very real ways. We need to

strive toward technological literacy as a nation.

I think everything was addressed.

The role of technology education in competing in the global community.

I believe the primary focus of technology education is not what to think, rather how to

think. Technology education should instill in students a systems model, helping them to
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comprehendand evaluatenew and emergingtechnologies.
Mission: To comprehendand contributeto a technologicalsociety.
Define TechnologyEducation:Concernedwith the evolution,utilization, and significanceof
technologicalprocessesand products. It is a comprehensive,actionbased,holistic, multi-
disciplinary, multi-sensory,handson educationalprogram. It utilizes a systemsapproachto
give the studenta model in which to evaluatenew and emergingtechnology'simpactson
societyand the environment.

All disciplinesof educationshouldbe introducedto TechnologyEducationin order to get a
clear understandingof what the documentis trying to accomplish.

That all Americans (including adults) will need to be comfortable keeping up with

technology to participate in society now and in the future.

Technological decision-making methods. Methods of assessing technology. Politics of

technology and technological decision making.

The document does not address how technology is also a method for learning. Many kids

"discover" themselves in technology classes.

It is dynamic and ever changing.

That problem-solving and critical thinking can be developed (beginning) at a very early age.

This can and should be integrated throughout the current curriculum.

A clearer statement describing "technology" and "technological literacy."

Real standards, student and teacher outcomes.

That they (technologies) are inter-related.

Goals of Technology Education could be better stated.

How to support and expand technology experiences for students.
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Are there any values you think every American should hold about technology that are
no_._[taddressed in the document? Please indicate.

The word values is a word of trouble in many areas.

Cannot teach values.

The entire issue of values must be dealt with carefully. This needs to be discussed in depth

as the document is developed.

Technology is not to be feared but used.

To value understanding about technology.

There is a need to develop a "positive" attitude toward technology in order that we can

have generations of young people willing and interested in working with technology.

What we need to show is how all levels of students need training in all levels of

technology. We need to stress that citizens who are plumbers, machinists, carpenters, etc.
are not second class individuals.

Teaching of values is dangerous in today's society. Values which people learn on their own

through Technology Education are fine but it seems like this document is trying to push
values.

Apply ethical and legal standards in planning, using and evaluating technology.

Evaluate the societal and environmental impacts of technology and forecast alternative uses

and possible consequences to make informed civic, social and economic decisions.

The relationship of educational technology as it relates to technology education. The focus

of technology or technological solutions because the basic understanding is not there needs

to be addressed. The relationship of business, industry, etc. to the K-12 technology setting.

That technology is incorporated into every_ subject area. What about band, home

economics, foreign languages, drama, etc...

Dealing with public perceptions about technology--enhances life? Accessible? Kids accept

as way of life but do parents, decision-makers, community?

If Tech. Literacy is the equal opportunity issue of the 21st century then the document

should exemplify women and minorities in its examples. Everyone must be able to find

herself/himself, etc. in this document.
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The ethical evaluation, judgment and action of dealing with Tech endeavors. Whether

"values" should be taught, some actions are a must or we are negligent. Safety,

environmental treatment, respect of others around tools, materials, and processes.

Define what Tech. Ed. is and what it is not.

A positive impact on society is desired as a result of any implemented technology. This is

a social issue that must be taught at home and in school. It's not well known that once

absolute standards were removed from public education in 1962 with the banning of

Christian values, many adverse trends started, which continue to degrade our society.

The recycling of resources at the end of the useful life of technology.

We respond to ethical dilemmas

"The ramifications."

Technology now and then. (Cave man's use of technology started it all).

These may be inclusive in present "draft" goods. Ability to be resourceful in the use of

materials, accessing and acquiring information.

Learn about past technologies.

All Americans should know that technology is the manifestation--tangible evidence--of

thought process and focused activity.

Responsibility.

Benefits and risks. Using a systematic process to solve technological problems.

Importance and necessity and urgency of technology education.

Ethical, legal considerations.

It will be necessary for all citizens to be able to adapt to change. Many people will have to

make some career change in their life; so the broader the base of education, the better off

they will be.

Value quality.

Interdisciplinary nature expanded. Gender/multicultural emphasis.
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What is a value? This is an intrinsic component of one's motivation. I think that every

citizen should value the interplay of concepts and content in science, math and technology.

Issues of ethics and consequences of applications of technological advances on others, not

participation in decisions regarding implementation.

It exists as th___gecompetitive edge for America's place in the world.

The difference between science and technology. The dependence of "core" subject and

technology.

Yes, that it is essential to understand but not always needed to succeed. Be implemented
K-12.

The importance of technology education as a core subject.

Realism.

Values not a good term.

Ethics.

Do not address values unless you want to fight many political battles. Don't use outcomes
either.

Tools, materials, processes - hands-on performance objectives.

We need to stress that technology is done, not just known.

Historical values in different cultures would be nice to add.

Yes, I believe every American needs to be taught about technology education so they can

develop an appreciation for the knowledge they need to learn on a continuing basis.

This type of educational curriculum is for everyone--male/female, young/old, etc.

Ethics as it relates to technology.

Language arts and more of the arts.

Impact on economic well being of nation.
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They shouldbe awarethat technology can influence good and bad outcomes. Ethics

awareness is critical to the influences of technology. They (we) should value the influence

of technology on the economy and society.

That it is for all students.

I do not think we should teach values. I think we need to teach technology and how to go

about making responsible choices.

of every person to have access to and instruction about the latest technologies.

That humanity is in charge of technology.

Values should be modeled, but not taught in school.

The negative impacts of technology were not addressed as much as they should have been.

Values should be taught as a goal.

Consumerism; careers; economics of technology; competitiveness; importance of learning to
do.

A global perspective/appreciation to accompany a global competitiveness.

Less national myopia, more citizen of the world--it is getting smaller.

Technology should be available to all people or people will be disadvantaged.

Responsible behavior technologically.

Appreciations for the importance of systems we use daily.

Group dynamics.

Equity in terms of $ and instruction pre-k through post-secondary. Basic component of
curriculum at all levels.

Production, transportation, communications should be emphasized more.

Values should not be addressed in the document.

The student should value technology and what technology is and can do.

Should know the effect of technological changes on the entire population when new
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technologiesareproposedand implemented.

The importantof technologyeducationasa contentarea. Learningto valuethis experience
would be great. Learninghow to learnabouttechnology,work ethic development,
leadershipdevelopment.

They canvalue what technologycando but we cannotteachvalues.

Ethics of technology.

Ethical decisionsabouttechnologyuse.

We shouldnot ID valuesfor others!!

Needto addressethical considerations(not ethics)of technologyeducation.

Ethical issues.

Conceptof trade-offsand impacts.

It canassistand help with our lives.

I am in favor of teachingsomeresponsibility.

TechnologyEducationvs. EducationTechnology.

I don't believethe documentclearly explainedwhy TechnologyEducationshouldbe a part
of the child's education. TechnologyEducationfor children shouldhavebeenthe
foundationfor this paper.

The modernability to useand abusetechnologyequally.

Every American,after participating in a quality technologyeducationprogram,shouldbe
ableto value technology.

1. It is not technologywhich is goodor bad but how humanbeingsusetechnology.
2. Being technically literate will help us remain/regainworld competitiveness.
3. Multicultural, gender,equity aswell associo-economic,handicapped(mental and

physical) issues.

Valuespeopleshouldhaveinclude how it affectstheir socio-economicstructure.

Speedof change,conservationof resources,multicultural/genderequity.
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The documentneedsto be a voice/advocatefor all kids, all abilities--notadults talking just

to adults. Examples should reflect the systems areas. Add safety related learner objective.

Technology .Education could provide students with a career in their future. Technology is

for all students and should be a required class for all students.

No fear. No person should feel that technology will overtake them, giving them the feeling
of less value.

Stay away from values; use ethics.

Continue evaluation of current and past technological developments and use from an ethical

perspective.

Get off the value definition and concentrate on legal ethics. Incorporate environmental.
societal and individual.
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Are there things that every American should be able to do with technology that are
not addressed in the document? Please indicate.

Yes, skills.

Use systems to solve problems.

More varied tech forms need to be presented.

Manipulate materials.

The standards which follow may help address what is to be done. That section needs work.

Ordinary survival will depend on technology understanding.

Environmental Technology.

Experience it and appreciate its use and what it can do on a personal level for them.

A real basic need for technology as a core area of study.

Should be able to make informative choices about the use or non-use of technology in their

lives. Be implemented early K-5.

Be literate - K through life.

Some mention should be made regarding students being able to be constructive contributors

to our technological society.

Citizens should be able to extract from their resources (i.e. people, information, capital,

machines, etc.) to apply and adapt them to solving problems.

Deal with all technologies--biotechnology areas.

Evaluate and assess impacts/benefits.

We need to address Educational Technology as part of our content (content standards).

We are the best group to use Ed. Tech to teach. They need a home; it can only help our

cause.

Be self-sufficient.

Translate/assemble instructions or programming directions into accomplishments that work

(e.g., set up and operate a computer or set time on a VCR).
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Ethicsand control of technology.

Usecommonwork and communicativetools.

Comfort level (How to find wherethat might be).

Yes, work safelyand efficiently.

To better their lives and improvethe problemsaroundthe world.

Shouldbe ableto retrain.

Use the tools of technology--avarietyof tools--tosolveproblems. The emphasisupon
ideasand issuesmay appearmoresignificant to the readerthan the useof tools.

Studentsareheld back from technologybecauseof three facts:
1. Cost of supplyequipmentto classroomsthat changeevery2 years.
2. Becausetechnologyis not requiredby colleges,we areplacedon a lower planeor

status.
3. Parentswant goodjobs for their kids andthink that a 4-yearcollege is the answer

when actually laboringworkersmakea goodliving.

Useand transfertechnologicalknowledgeandskills for life roles (family member,citizen,
worker, consumer). Employ a systematicapproachto technologicalsolutionsby using
resourcesand processesto create,maintainandimproveproducts,systemsand
environments.

Information transfer,acquiring,using,etc.

Very little is statedin the documentaboutwhat to do with technology. That's what I would

like to see as a math educator.

General Comment: The document is not inclusive for gender equity or minority

contributions.

They should be technologically literate and be able to adapt to new technologies as they are

introduced.

I don't think the document clearly states what every American should be able to do with

technology. There needs to be a goal (1) followed by a list of specific objectives.

Use tools to interact with technological devices.

Be familiar with various technologies and be able to comfortably use any given technology.
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Able to work with others. Be able to learn how to learn.

What Americans should be able to do are not addressed at all in the document.

Use of motor skills. Use of tools used in solving problems.

Gain transitional skills for work and life.

More emphasis on the application to show that they did learn.

I strongly believe that the document needs relevancy. The "fields" need to show job
choices.

Consumers; careers.

Electronic communication.

What about concepts of word processing, spreadsheets, etc.

All Americans should possess the strong critical thinking skills required to solve

technology. This aspect includes the basic skills required to use tools and equipment.

Plan for future technology education.

Survive and thrive in the American society.

Design and think for themselves.

Relate the need for our citizens to become technologically literate in relevant ways for the

ordinary citizen.

Access it and integrate it.

To better meet their needs and wants.

Become a wise consumer of technology--more emphasis is needed.

They should be able to solve problems cooperatively in a real life scenario.

Learn the emphasis on critical thinking to solve daily problems.

Identify content of the discipline.
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I found that capacity to grow technology literacy-wise was not addressed. Most people are

capable but aren't we capacity building.

Yes, the what to do was not fully explained.

Yes. Skills (psychomotor domain) were barely touched on and this hands-on aspect must
be addressed.

Every American needs to make ethical decisions about how technology should be used.

Yes, the hands-on aspects are lacking.

Endless opportunities--multiple intelligence theory to be applied.

Technology Education is application based education; yet the document stays away from

presenting Tech Ed as the delivery system for hands-on learning.

Plan, implement, etc. key things that come to mind.

Access information; _ information.

All Americans should understand themselves and their individual ability for using

technology.

Adaptiveness/willingness to accept change.

Please don't rush to finish document early (i.e. ITEA). Take the time for the strongest

political advocate statement for Technology Education.

They should feel positive about Technology Education.

Every person should be able to function and not be at a disadvantage to other people or

othcr groups of people.

Every American should understand and be able to use common technological devices,

current at that time.

We live in a global society. What is done in your small community impacts the world.

Futures forecasting.
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Technology for All Americans:

A Rationale and Structure for the Study of Technology

Review and Comment Forms (Final Draft)

62 Total (Recipients of Final Draft)

48 Total (All Respondents)

80% Responded

1. The Preface communicates the introductory remarks and overview of the document well

23 Strongly Agree

18 Agree

I Disagree

0 Strongly Disagree

42

54.76 %

42.86 %

2.38 %

0.00 %

2. The Power and the Promise of Technology (Part I) of the document presents a valid

rationale for technology, as well as a need for technological literacy.

17 Strongly Agree

19 Agree

4 Disagree

1 Strongly Disagree

41

41.46 %

46.34 %

9.76 %

2.44 %

3. The Structure for the Study of Technology (Part H) provides a clear framework for the

universals of technology.

13 Strongly Agree

22 Agree

6 Disagree

1 Strongly Disagree

42

30.95 %

52.38 %

14.29 %

2.38 %

4. Teaching Technology (Part IED presents an appropriate overview for what technology

education programs at the elementary, middle, and high school levels should be like.

19

19

3

0

41

Note:

Strongly Agree 46.34 %

Agree 46.34 %

Disagree 7.32 %

Strongly Disagree 0.00 %

Not all reviewers answered every question.
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5. Taking Action provides a broad description of the proposed future standards for

technology education, as well as an effective call to action.

17 Strongly Agree

16 Agree

1 Disagree

0 Strongly Disagree

34

51.61%

45.16 %

3.23 %

0.00 %

6. The References and Resources and the Appendices are appropriate.

20 Strongly Agree

16 Agree

1 Disagree

0 Strongly Disagree

37

50.00 %

47.06 %

2.94 %

0.00 %

7. The overall document is designed well and the proposed photographs and illustrations

are appropriate for the content.

16 Strongly Agree

17 Agree

1 Disagree

0 Strongly Disagree

34

40.00 %

56.67 %

3.33 %

0.00 %

8. What is your reaction to the overall substance of the document Technology for All

Americans: A Rationale and Structure for the Study of Technology?

23 Strongly Support

16 Support

1 Oppose

0 Strongly Oppose

40

62.86 %

34.29 %

2.86 %

0.00 %

Note: Not all reviewers answered every question.
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FINAL REPORT

Technology Education Professional Enhancement Project

NASA Grant No. NCCW-0064

October 1, 1994 to September 30, 1996 ,.

To"

National Aeronautics and Space Administration
Office of Human Resources and Education

Code FE

300 E Street, S.W.

Washington, DC 20546

Attention: Ms. Pamela L. Mountjoy
Educational Resources

(202) 358-1538 / Fax (202) 358-3048

From:

International Technology Education Association
1914 Association Drive

Reston, VA 20191-1539

Contact: Thomas A. Hughes, Jr., Director of Development

(804) 559-4226 / Fax (804) 559-4226

PROJECT SUMMARY

The International Technology Education Association (ITEA) received NASA grant NCCW-0064, Technology
Education Professional Enhancement Project, for a period of approximately twenty-four (24) months beginning

October 1, 1994. A project extension was allowed through November 30, 1996 without extending the amount of

approved funding. The intent of this work was to continue a cooperative endeavor between NASA and ITEA that

strengthens an integrative curriculum of mathematics, science, and technology and increases the effectiveness of

educators to empower students to understand, apply, and assess technology. Two goals guided this project:

GOAL I. INTEGRATIVE AEROSPACE MATERIALS

Use the integrative field of aerospace technology to enhance the content and instruction delivered by math, science,

and technology teachers through the development of a new publication entitled NASA Technology Today.

GOAL II. RATIONALE AND STRUCTURE FOR TECHNOLOGY EDUCATION

Research and develop a rationale and structure for the study of technology, which establishes the foundation for

developing technology education standards and programs of the future.

GOAL I. INTEGRATIVE AEROSPACE MATERIALS

The project initiated a publication through an agreement between ITEA, Association Business Publications

(ABP) (publishers of NASA Tech Briefs) and in cooperation with NASA, to share the excitement, adventure, and

knowledge of NASA's work with educators for use in their classrooms and with parents for use at home, NASA
Technology Today was designed to help educators stay abreast of the latest happenings in the aerospace industry,
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scientific, and technological developments (communicated in layperson's terms) and the wealth of resources avail-

able for the school classroom and laboratory.

Two editions of NASA Technology Today were prepared by ITEA and transmitted to ABP to produce copy for
the Government Printing Office, which printed and returned to ABP for dissemination with NASA Tech Briefs to

210,000 subscribers September, 1995 and March, 1996. Copies were also disseminated through the national confer-
ences of the National Science Teachers Association, the National Council of Teachers of Mathematics, and ITEA.

The inaugural issue, September. 1995, featured 16-pages of content with six articles: (1) Hubble Space Tele-

scope, (2) International Space Station, (3) Dante lI, (4) NASA's Mission to Planet Earth, (5) Spacelink, and (6)
miscellaneous technical information.

The second issue, March, 1996, included the following feature articles: (1) The Next Generation of Supersonic

Airliners, (2) Traveling in the Information Highway's Fast Lane, (3) Learning On-Line: Information at Your Fin-

gertips, (4) GAS Gets Schoolwork Offthe Ground, (5) Becoming an Astronaut, (6) They Came From Space: Down-
to-Earth Products of NASA R&D, (7) What's The Reason for .... and (8) Techbits.

Response to NASA Technology Today has been very positive. Requests for additional copies of each issue

overwhelmed the supply. Assorted readers, including teachers, administrators of various NASA Centers, NASA

contractors, and the general public, responded with commendations for the content and presentation. Receiving

information about highly technical and sophisticated developments so that teachers could draw relationships be-
tween school studies and the sophistication of NASA technology appeared to be valued and appreciated.

ABP and ITEA believe this new resource was a success and will be valued by educators in the future. Thus, an

agreement has been formed between them to produce the publication as a business venture henceforth. Conse-

quently, the third issue was prepared on this basis and released as the Fall, 1996 edition (September, 1996). Content
is being prepared so that a production schedule can be sustained with six issues per year. Subscribers, advertisers,

and subscription underwriters are currently being sought.

GOAL II. RATIONALE AND STRUCTURE FOR TECHNOLOGY EDUCATION

We are surrounded by the concepts, processes and products of technological innovation.

Technological literacy is considered critical to the future of our country's businesses, govern-

ment and quality of life. The need for a technologically literate citizenry grows stronger each

year.
To meet this need, the National Aeronautics and Space Administration and the National

Science Foundation funded Goal II to develop a rationale and structure for technology educa-

TECHNOLOGY tion. This effort was spearheaded by ITEA and is entitled "Technology for All Americans."Fos ALL̂MER_CANS
The ultimate goal was to offer those who are interested in technology education as an essential

core subject, a clear vision for what it means to be technologically literate, how this literacy can be achieved at a

national level, and why it is important for our nation.
The Technology for All Americans Project set out to achieve this goal by establishing a National Commission

to serve in a advisory capacity to the project staff. The 22-member Commission functioned independently of both

the project and ITEA. The Commission was composed of persons who were especially aware of the need for a

technologically literate society. Members represented the fields of engineering, science, mathematics, the humani-

ties, education, government, professional associations, and industry. They served as a vital resource of experts who

were knowledgeable in technology and its interface with science, mathematics, engineering, and education.
A six member writing team was formed from the National Commission. The writing team represented a wealth

of knowledge, extensive background, and a unique diversity that played an important role in the Technology for All

Americans: A Rationale and Structure for the Study of Technology (the R&S Document), the Project's final product.

The R&S Document, in draft form, went through a dynamic process as a result of a very structured consensus

process. It underwent the scrutiny of over 500 reviewers inside and outside the profession of technology education.

During the initial review process, that took place during the month of August 1995, the draft document was mailed

to numerous professionals. These professionals were selected via a nomination process. Each state supervisor for

technology education and president of state associations for technology education were asked to nominate math-

ematics, science, and technology edtlcators from elementary through high school levels to participate in a series of

consensus building workshops. These workshops were hosted by the following NASA field centers:



Consensus Building Workshops at NASA Centers on First Draft

Conducted by the Technology for All Americans Project

(August, 1995)

NASA Center

Ames Research Center

Goddard Space Flight Center

Jet Propulsion Laboratory

Johnson Space Center

Langley Research Center
Lewis Research Center

Kennedy Space Center

Location

Moffett Field, California

Greenbelt, Maryland
Pasadena, California

Houston, Texas

Hampton, Virginia
Cleveland, Ohio

Cape Canaveral, Florida

The draft document was disseminated to the participants prior to the consensus building workshop. They were

asked to review the draft document and respond to several prepared questions, as well as provide comments directly

on their copy of the draft. At the workshops, participants were divided into heterogeneous groups that represented

the interest groups of those involved (i.e., elementary, middle school, high school, mathematics, science, technol-

ogy). These small groups were then asked to respond to prepared questions as a group and come to consensus on the
content of the draft document. Generating input and reactions from the field were very valuable during the consen-

sus process. Perspectives were shared that had not been discussed in prior writing team meetings. Ideas for improv-

ing the draft document were generated from the group synergism, and regional philosophies or viewpoints were

acknowledged.
This input was analyzed to determine the needed changes for its content. Changes were made to reflect the data

from the summer workshops. In addition, these changes were "tried out" with groups throughout the fall at state and

regional conferences. The project staff found that by focusing on major input identified from the summer review

process, they could concentrate on changes made in subsequent versions of the draft document.
Changes and revisions go hand-in-hand with the consensus process. This process continued throughout the fall

until a second version of the draft document was disseminated for review in October-December, 1995. This draft of

the document was disseminated to over 250 people. This group contained a large number of administrators. It was

felt that an important part of the consensus process includes a "buy-in" component. In other words, if technology
education is to become a core subject in our schools, then those who hold the power to enable this vision to become

real must be involved in the front end of this process.

Additional efforts were made to expand the audience that reviewed this document by making it available to

anyone having access to the Internet. Throughout this project, an Internet home page was maintained in an effort to

disseminate timely material generated by the project. Access to the draft document became part of our home page in

December 1995, and reviewers were invited to fill out a comment and review form on-line and submit it to the

project for consideration prior to the final revision. The final version of this document represents the broad support

and input that was provided throughout this consensus process. The final R&S Document was disseminated to 8,500

educators and key decision makers in September, 1996.
Attached is a final evaluation of Phase I of the Teclmology for All Americans Project and the final R&S Docu-

ment.

After developing a consensus-based rationale and structure for the study of technology, the ultimate goal for the

Technology for All Americans Project is to develop standards for technology education. This will include Kinder-

garten through twelfth grade curriculum content standards with benchmarks at 4th, 8th and 12th grade, teacher
enhancement and teacher preparation standards, student assessment standards, and program standards. When these

standards are developed and implemented, they should improve the quality of technology education programs in the

schools in the future.


